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In this communication we address the error analysis and the computer implementation of the Discontinuous
Petrov-Galerkin finite element method (DPG) introduced in ref. [1] and recently investigated in ref. [2].
The most relevant feature of the DPG formulation is the presence of internal and interface variables,
the former being totally discontinuous across neighboring elements, the latter being solely defined over
the element boundaries. We first clarify connections and relationships between the DPG formulation
and the standard Mixed-Hybrid (MH) and Discontinuous Galerkin (DG) methods. Then, we derive the
appropriate weak formulation of the DPG method and prove existence and uniqueness of the solution.
As for the discretization, we carry out the stability and a priori error analysis of the DPG finite element
method, proving in particular that the interface variables enjoy a higher convergence rate than the internal
variables as typical of MH methods. The simultaneous presence of internal and interface variables provides
furthermore an immediate strategy for devising an automatic grid adaption process driven by an a posteriori
error estimator. Some preliminary results on this issue are provided. Eventually, we furnish details about
the computer implementation of the method, showing that the DPG method can be fully regarded (and
numerically implemented) as a standard DG formulation. Numerical results are presented to validate the
convergence performance of the scheme, with particular emphasis on the superconvergence and conservation
properties enjoyed by the hybrid variables.
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